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Obesity is a chronic disease

INCREAS IN HUNGER
REDUCTION OF SATIETY



Obesity is a chronic disease

LeRoux CW et al. Endocrinology 2006;147:3-8
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Obesity is a chronic disease

Bouchard C. Obesity 2021;29:802-20



Obesity is a chronic disease

Two Key Clinical Characteristics Can Suggest the Presence of a Rare Genetic Disease of Obesity

Hyperphagia
(insatiable hunger)

Early-onset, 
severe obesity



Tissues sorted by physiological system – genes from CNS showed 
association

Locke AE et al. Nature 2015;518:197–206
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Physiological system

CNS, central nervous system; GWAS, Genome-Wide Association Study 
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Khera Av et al. Cell 2019;177:587-596 
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Severi I et al. Int J Mol Sci 2021;22:8049
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Obesity is a chronic disease

Influence of BMI on post-prandial
GLP-1 response

Carroll JF et al. Obesity  2007;15:2974 LeRoux CW et al. Endocrinology 2006;147:3
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Obesity is a chronic disease

Pursey KM et al. Front Nutr 2014;1:7

Sixty studies were identified that investigated the neural responses of healthy weight participants (n = 26), healthy 
weight compared to obese participants (n = 17), and weight-loss interventions (n = 12). High-calorie food images 
were used in the majority of studies (n = 36). 

 Obese individuals had increased activation of reward-related brain areas including the insula and orbitofrontal 
cortex in response to visual food cues compared to healthy weight individuals

 This was particularly evident in response to energy dense cues. 

 Additionally, obese individuals were more responsive to food images when satiated.
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Obesity is a relapsing disease

WEIGHT MAINTENANCE IS THE MOST RELEVANT 
PROBLEM IN OBESITY MANAGEMENT

Mean change from baseline to end of diet (kg) Mean change from baseline to follow-up (kg)
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Follow up range from 4 to 7 years

Mann et al. Am Psychol 2007



Obesity is a relapsing disease

↓ LEPTIN

↑ GHRELIN

↓ GLP-1
↓ PYY
↓ CKK
↓ AMYLIN

↓ ENERGY EXPENDITURE↑ HUNGER

FOOD REWARD

Busetto L et al. Eur J Int Med 2021;93:3

Mechanisms of weight regain
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Sumithran P et al. N Engl J Med 2011;365:1597
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Obesity is a relapsing disease

Metabolic Adaptation
A reduction in basal metabolism rate not
accounted for the changes in either body mass or 
body mass components occurring with weight loss

Leibell RL et al. New Engl J Med 1995;332:621



Obesity is a relapsing disease

Bettini S et al. Obes Surg 2018;28:2481

METABOLIC ADAPTATION

- 199 ± 238 kcal/day



Obesity is a relapsing disease

Fothergill et al. Obesity 2016;24:1612-9

“The Biggest Loser” 
competition 



Obesity is a relapsing disease
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Bettini S et al. J Clin Endocrinol Metab 2022, June 1st
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Obesity is a progressive disease

Metabolic

Type 2 diabetes
Prediabetes

CVD and risk factors
• Stroke
• Dyslipidaemia
• Hypertension
• Coronary artery disease
• Congestive heart failure
• Pulmonary embolism

Infertility

NAFLD

Cancers*

Gout

Thrombosis

Asthma

Gallstones

Mental

Depression

Physical functioning

Mechanical

Sleep apnoea

Incontinence

Arthrosis

Chronic back pain

Anxiety



Clinical presentation of obesity is complex

Fruhbeck G et al. Obes Facts 2019;12:131
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Wellen KE et al. J Clin Invest 2003;112:1785
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Maury E, Brichard SM. Mol Cell Endocrinol 2010;314:1-16
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Belligoli A et al. Scientific Reports 2019;9:11333
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Ghaben AL, Scherer PE. Nat Rev Mol Cell Biol. 2019

Obesity is a progressive disease



Obesity Staging 



Edmonton
Obesity
Staging
System
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Obesity Staging 



EOSS: an improvement by Cardiopulmonary Exercise Testing

Bettini S, Quinto G et al. Int J Obesity 2021;45:1949.

500 patients with severe 
obesity. 

Age- and gender-
appropriate VO2peak/Kg 
percentiles as reported in 
the healthy normal-weight 
population of the FRIEND 
registry.



TAKE HOME MESSAGES

- Obesity is a chronic disease linked to a dysfunction of the complex neuro-endorcrine
network that regulates our energy balance and body weight.

- Weight regain is facilitated by the activation of counter-regulatory mechanisms
opposing weight loss.

- Complications of obesity are linked not only to the amount of adipose tissue, but mainly
to its distribution and function (adipose-tissue based chronic disease).

- The complexity of obesity requires diagnostic and staging processes that should
integrated anthropometric and clinical data (medical, functional and mental domains).

Obesity is chronic, relapsing, progressive disease
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